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(54) EL ELEMENT OF ORGANIC THIN FILM 

(57)Abstract: 

PURPOSE: To obtain the subject full color element having enlarged 
selection width of organic coloring matter and high luminance at 
low-voltage drive free from concentration quenching, comprising a 
mixture of an organic luminescent material and an organic electron 
transfer material as a component of a thin film layer of organic 
luminescent material. 

CONSTITUTION: An thin film layer of an organic luminescent 
material comprising a mixture of an organic electron transfer 
material and an organic luminescent material is arranged between a 
pair of electrodes wherein at least one is transparent to give the 
objective element. The element, for example, is obtained by forming 
an ITO transparent electrode 12 on a glass substrate 11, 
depositing both 2, 3, 6, 7-tetrahydro-oxo-1H, 5H, 11H-(1) 
benzopyrano[6,7,8,ij]-quinolizine-10- carboxylic acid of organic 
luminescent material and 1,1-bis-(4-N,N~ ditolylaminophenyl) 
cyclohexane of organic electron transfer material in vacuum to 
form a thin film layer 14 of organic luminescent material and finally 
metallizing In on the thin film layer by electron beam metallizing 
method to form a back metal electrode 1 5. 
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(6)©bU U A*fi*©JW*M&M£bT», 2- 
(3' , 4' -S>k F D*77xx;W-3, 5, 7- F U t Fa* 
7-l-"<>7bUU7AA°-7Pb-F, 7-fcFD 

JO 

**>-2-[3-(7-t Fn*7-2H-i-'K77tf57-2---f u 
x»-i-7d^x;W -l-^77tf'J U 7 A/1-7 □ 

U- F. Z-7i=JH-[2-[4-[2-[(2->tfJH-t+7- 
2-7'd^;W^+>'] 7xx;H -if- 

;W -l-^>7tf>JU7A/1-7nk-F, 2,4,6-F 
U 7xx;i/g=-*tf ' J U 7 A/1-7 d U- F, 2, 6-7 
7xX;M-(4-^5 1 ;i/7xXJV)g : ^tfU U7A/1- 
?Dl/-h, 2,6-fX (4-)(fJV7i^W-4-(7x- 
£ U U 7 A) /1-7 o F . 2, 5- v 7 xX 

iO ;U-4-(4->t F^->7xXJl/)5 1 ^fc!U 'J7A/WD 
U—h. 2, 6-77 xX;M- [4- (2- 1 F n + ->X F + 
7x=;W ^tfU'J^A/t-^DV-F, 2,6- 
b'X(4-^ F^->7xXJl/)-4-7xx;i/?^tfU U7 
A/1-i?Dl/~F, 2,6~77xX,/l/-4-[(3-*3Ml/-2- 
t/ZW/U-Hr^^fM ^tTU U7 
A/ 1 ?-^ D F, 2, 6-y7i^)H-[(3-^f;i^2- 
^>'/5 : 7'7'J-WT»^iH y*Ky U 7 A 
n-7ol/-h, 2, 6-v7xx;M-[3-(l, 3, 3- F U 
^fH 3-7 1 F P-1H-1" > F-;u-2-r U t»-1- 

50 7"d^x;W ^frtf'J'JtfAA-i'nl'-F, 2,6- 

3>7i=JN-[S-a 3, 3- F U ^^1-2, 3-7 1 FD- 

iH~f >H-;ir-2--r UT»-i-7 p n^x;n fek^-L' 

U U 7 AA-i? D K 4-(l' tf 5>- 

2'-i- u r>^3 1 ;W-2-^g i ;p- 1 -^>75^^-tf u u 

7 

A/HDkb, 4-(4'-7/?Jl/-l'-^>7^b 
5>-2'-'f U^>^;W-l-^>VWfcf'J U7A 
A- 7 n I/- F, 4- (4' 6' -¥*?)V-V -^>>/^t! 
40 7>-2'-f 'J7 : >^ ; f ;W-6-^^-l-^77^tf 
'JU7AA~7nk-F, 4- (4'-^ F*-7-l'-^>7 
tf 9 >-2' «f "J x > p<. g 1 ^) -2- ^ ^J^-l-^C > >/ 
g 1 ^- tf »J U 7 A/1- 7 n I/- F , 4- (4' - * g=7V7' - ^ 
F^^-r-^>7L'9>-2' — f U x>^yjW-7-^ F 
^>-l-^>7^trUU7AA-7Dl^--F, 4- 
(4'-^^JP-7'->( F+-7-1' -^77tf5>-2'-f U 

=ry* ?;w-2- ^ g 1 ;^^--?- ^ f * ->-i-^ >7 tf u 

'J 7 A/1-7 n 1/- F . 4- (4' 7' -V * F * -7-1' > 
7^^" tf 5 7-2' -1* U r 7 7- g 1 -2- 7> ?;w- 7< F 
SO *->-l-t Wg 1 * tf U U 7 A/1- 7 D U- F , 4- 
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(4' - * F * -7-7' -7 n n-r > If 7 >-2' -f U 
x>^^;W-2-^?;w-?nD-i-^>>/t:u y 7A 

A-:? □ F, 4- (4' -7*3MK73 y 7xx;]/)-2- 
(4-y F*-77xxA-6-7xx;Hfy 'J7AA-7 
□ I— F, 4,6-7x~/l/-2-(4-i F * xXJW Te- 
stify y 7AA5-F;i/X7X;l/**-F, 2-(4-y 

F * j/ 7 x-;w-6-7 xx;ihh (/1 5- 1> u tf u 
U 7 At F 57;^n^k- h^sabs^i©!® 

TB, 4-^-+V-10-y^4H-^>>y[d, e]7> F5 
b U OA, 4-^+y-lO-y^ JHH-'\>7[il, 
e]7> h5-fe>12-^' ; 7- F, 13-7 WV-4-**V- 
10-y'?Jk-4H-^> , /[d > e]7>hi7-fe>, -fh'J7 
A, 13-7 a)]r-4-t^J-10-^)V-m-^/ [d, e]7 
7F9-fe>, IS-^DJW-t+V-lO-^^- 1 2-N- 

^ ^;v-N-7 )Vrt 3 v) -4H-^ > 7 
[d.e]7>h5-fe>, 4-^V-10-^^;ir-12-lfniJ 
-7x;l^4H-^>V"[d,e]7>F5-fc:>\ 10-7F+-7 
fim=.)\r-A-^J-m-^m, e] 7 7 F y-t 
7, -f F U 7A10-7 h*->*^^r.;M-t+V- 

4H-^>7[d,e]7>h7-fe>12-^7-h, -rhU 

7 A, 12-7 F+TTJM^KIS-^ n D4B-*^V-4H- 

'OV*[d, e] 7 > b y-t >12-ty- b 

«aittetiTfflt> 6.n§^*«(8) ©& 3 

i^7S >^&*©1WM&&«£: LTtt, 1, l-£ 
X (4--7-/1 5- F U ;l/7 5 / 7 x - -77 n A+it 
7. 1, 1- E X (4--7-/1 5- F U )V7 3 / 7 x - ;w -4- 
7 xrjV-77 a 's+lr 7, N, N, N' ,W-7-b y-n 5- 
F U ;M, 4' -77 5 / fcf 7 xXJk I,N,N',N'-f h7 
7xX;]/-4,4 , ~775 /tf7xx;k 4- (-7-/1 5- F 'J 
)V7 3 y ) -4' - [4- ( -7-/1 5- F U *7 5 / ) - 7 ? U JW 
X 

fx(4-7y^;i/7s ;-2-^^7i; 
;W 7xx;i/y77, 4,4'-t:X(fc:7xx;i/7'3 /)7 
7 F'J 7xr.;k m^^nmtWt^ 

7=>fcfc*©JWW9&Wil/Ttt. 77D-77 
VT'*-7 r 7A77D-77X7 I 7DA7* 

P77X7, t7^D->7^>, ffiffl77D-77 
Xs/^7*tl>'7X7, 8177D77X 
7, #y-7A77n-77X7, J87^Di/7- 
>. 'vMJ-xAk HD7^DS/7nX t7"*-7 



(8) 5 - 7 8 6 5 5 

OA^Wrftt Fn77n-77x7, Xy£\)|/ 
'\Wf*kh'D75'Oy7r.X 
■t)-T*tKD7^D->7r:>, ^M^xfttF 
D7^D->7.-X X F 9 7 x.r.;i/7 7 a 77X 
>, T7#7x F5 7xxjk77n-77x>, n 
A*f-Th77i^7^n^7rx Srh? 
7i-Jl'7^Dy7rX XX*fh77i^7 
^Py7r.>, ;t9-77Axh ; 77ir:;i/7^n 
-77X7, xh5*X-^->'^U-73 1 ;i'7 : ?D>'7 
i0 X7, 77P-77^7X/I/#7g£';»- F'JOA^ 

#;&5^;r©l®D'?ttftK 

ftftttOJItttt&fl t LTH. N-y. f-trtrJ 3 / 
t7W5K N-I?JH-75;t7^MS 
F, N-7ntf;M-73/7"77/H'SF. N-n-7 

^^4-75 y±7^;K 3 F, 4-7±?)V7S/ 

t7W5H. N-^5 1 ;w-7-t?;i/7syt7 
i» ^;H5 f, N-x^;M-7-feg 1 ^7sy±7^;i/ 
-f3F> N-7ntf;w-7-fe5 1 ;i'75yf-7^;n' 

5 F. N-n-7^;M-7'tg ; ;i'73 /-i"7^;K 3 

f, N-ygs/iM-y h^t^^Ms F. n-x? 1 
;M-y F+-77 % 7^;i/'f 3 F, N-7Dtf;i/-4-y f 

*yt7?MSH, N-d-7?;W-^ F^->±7 
WSF, N-^f;H-lh+yt7?;K 3 
F, N-xg : ;v-4-xh^-7^-7^;K3 F, n-7d 

tf;H-Iht->7-7^WS F, N-d-7^-4-X 

F^>t-7^;hsf, 4-73yr7^;K3F, 

50 N-(2,4-+->U;»-4-73/-f 7^;K3 Fft2#«* 

»tl/T«v»6n«M*H(u)©*y u y-;wfep 
ffifMDAWQ^^ UTtt, F U X (8- 1 F a*-> 
* / u ./ ~;w 7 ;i/ s x 7 a, b:x (8-+ / u / -;w 

•7y^-77A, F'J X(8-*y U J-M-i >-77 

a, Hx(^7V'(f)-8-*yyy-;wMh Fux(5- 

y?;v-8-+y uy-;W7;u3x7A, 8-*yy 
4? y-^y^OA, FUx(5-i7Dn-8-+yyy-;w 
^'J7A, fx(5-^na-8-+/ y y-JW*y->7 

AS if 5 *5 C ©^ 0 TttS 
*»il/TfflW6n***9I(12)«!)»3«75>«» 

fr©R#»a^jt i/TB, 4, 4' -i?yg i ;M"-(2, 2-7 

•7x.-;W tf-;W F 'J 7x^73 >, 4,4' -7y F 
*->-4"-(2-(i-±7xg 1 ;W ex;w F "J 7xx^73 

>, N,N-77xX;U-4- (a-X^iJJW-l-t-X^ 
73 

SO >. 4,4'-i J y?JI/-4"-(2-(4- ; 7DD7xr:;l/)t:r:;i/) 
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b U 7i^7S>, 9-(2-(4-N,N-v ? X9 1 ^7S /) 
7 xx;W bf =;w 7 7 h 7& a s £ CO® 

©MBftWtl/TH, 2-(p-77x^Jl/75yX 
5f U ;W * 7 h [1, 2-$]97 V*-;k 2- (p~7 * f)W 
3 / M±y b [1, 2-d]? 1 77*-;k 2-(p-7 
7xx;V73yX9 i >J;W^7X:**tfy*-Jk 2- 

(p-7/^;i/7s / x? u ;w^>x***-s-7-;k 

2- (p-77 xx;l7 3 J x?u ;W ^ 

;k 2-(p--77xrJl/73yX3 1 iJ;W*y'J7, 2- 

(p-^^^rs y x7u;w+/ u 7, 4-(p-j>7i 
x;i/73yx^'j;W*y u >, 4-(p-v^?;i/73 

/ X? U M * J U 7, 2- (p- 5? 7 x -)\>7 3 V X ? 
LW*7V*5 1 7\/-;k 2-(p-77xx;j/73 /X 
7U;W -3,3-^^y;V-3EHf>l*-;i', 2-(p-7*7 
;i/7 3 / X^ »J JW -3, 3-7.* ?)V-3B-t 7 K-JVft 

®£LTJft<>Sn5»*B(14)©-77xy + y7S! 
^CO^WaPJt bTtt, 2, 6-y^fJlr2' , 6" -7- 
1-7*3^-77x^^/7, 2,2',6,6'-xb7-t-7*3Ml/ 
'77x/ + y>, 2,2',6,6'-fh7^i^7i; + 

f»tl/TfflV>6n*H*H06)©S,9-^'J I/->3>* 

;I/*7S&xxtvI/©H ♦MWeHi bT3, d-*u ]✓> 

*;^7^-7^^XXt-;K 3,9-^'J 77-7:frJl/ 
tf >*-S>-<P-^* h*-77xr.;WxX'r;i/, 3,9-^ 
U W7-7*;W*7&-7-(o-S>;* h*-77x~;Wl 
Xf*. 3,9-^'J l/>-7*^>g?-7-(p-7.^ 
i/7xx;i/)XX-r;k 3,9-^U 
-7-(p-7;>WI/7S /7xx;WXX7 i JK 3,9-^'J 
U>Pti)^>m.-'J-(v-Px^-)V7 3 7 7xx;W 

x x f-;P& t"^* 5 & c ©is o-pfift k 
<*MM) 

5. 

GtaiMi) 

w»»»*RW*t«icD^raeBii6a» t LT2, 3, e, 

7-t h 7 1 H D-ll-tf+V -1H, 5H, 11H~(1) ^77 
t!5/[6, 7,8-lj]-*y >jy>-10-*;U#>KS:ffl 
V\ *«Wmi£HttM4fc UT1, l-HX-(4-N, N- 5? 

h u ;i/7 3 J 7xx;w -77 u 7£ffl <^&. 
«lHfc3S1-J;5K, ^XS&lUtlcITOgBJft 
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wmmmwz 5 * ax^s ns <t 5 \z^mm 

IMMHWitfeKlO-'TorrODXS+TWJIlEtl/ 
TW«»3t(**IWBl4*1000A}B*lxfc. MKt 

lSOOA^jKLT^rflWfKEL^fefPabfc. 

£3. *S7Vfflit!55S®E©WJa'rrj500c(i/ni 2 Wl3l!S 

10 3B«e-j»**«i.53&>6 2fsgfe#anT^a. £©«■ 
eu-etofc. tse*<o*FT?Bioo*»630(WnaiT 

k7)-2-^^;v-6-(p--7^5 1 ;i/75 y x^u ;w- 

(g«J3) 

zmmmmMommt lti, v -vx? 

)V-2, 2' -*y -77^ 77 -f*^-f H&fflV^fiWtt 
SdM!ltH«fcbTSlffftfl«USt. *57V©it« 

mE©mn"e^ioocd/m j ©ii«»^»fe^*qfe 
p>mm vtct z. wmmmmmm 

50 <ife&60iJ4> 

*«5»!6^«H©5Bt*mfcLT. 3,3'-7X 

g : ;^-2,2'-^7*;^#-77r:771•*^i• Hftffl^ 

&BWBSBttlli|lWtl/T#f*fl«U *5 
(^JS^J5) 

nmmmmuamz&mmtLT* 2- 

(6-"7X5 L ;i/73 /-3-7X5 1 ;W3y-3H-*U->T 
7-9--f;W-^7V''f vt>7i'v Kt Hn^DU HS 

iSlOV©iSS£«JE©Win-e^l20c(i/m z ©Bj35 
(6-X^;l/73 y-3-X^JK 3 y -3H-^U- 7x7-9- 

-f;w^7 , /x-h h hd^dij pzmwdMut 
so mmmitmmizhrmmmb. mswrnm 
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tire, 
warn 

^mmm»mufD9smmthx, 2-13', 

4' -yt HD+->7xn;V)-3, 5, 7- h U t Fn+iy-l- 
^yJWnVkn-ZuV-YZRWc, HUB 
CSf ±5 fcJtf 5X»RllKIT0aM*flil2S»d6 

i *C10- ' Torr W*^*T*lSf b T«*5fi3lfi# 
«WB14ftlOOOA»<*b&. ftttlcira&INMBIi 
<fcbT, In*«^i;-Zja»TflB0OA»DEl/T« 

fflre*5l20cd/tf ©wav»*fi5BK*q»6nfc. 

tW«I140f««tSttlt, 4- 
tf+V-lO-*? JMH-^>7[d, e] 7 > b 7-k>£ 

asWTTWIb&fc E3ttl0VfflJt»ttE© TOPT 
*?J120cd/tf ©W« V>SBfoW* Stlfc. SBteW* 6 

nt. 

3H-++)->T>-9-i'JW-^>7'f *j97 s sv Ft H 

DJD'J FSfflWc. 

»lHfc«rrJ:5lc, #5X£«liK:iT08W* 

tt%tttffi 1 1 1) K 10- 7 Torr ©jSS^ b 

TWaB8JI6#»BIJB14*1000A)gj«b&. 
ffi&JHflffllSfcbT, In£STtf-Al#ST 
1500A#j«bT*«»MEL#Ffcfi«bfc. H© 

10Vfflit^li£E©gnilD-C»120cd/ni 2 ©$5 V^fi5g 

*«Jl.2fg3fc#$n-0>5. 
QldMlO) 

«^#$«lll4ffl««ii»jltt*m t b 

M9t|SH«!CbT^^«L, *S15V©ilgSmjE 

©TOp-e^lOOcd^fflB^SV^fi^^Stl 

£. 

W«^#$ISS14©W$«^$lltt*m t b 



(10) #BW5 -7 8 6 5 5 

T4-(i?-/t7- F U 71/73 /-4' [4-(^-/l7- F 

u ;i/7 s y ) 'J ;v] x y/i^ tvmnxtt 

8£bT4-(^->7/;*?b>)-2-;*5 : -7l^6-(p-^*3 : 
7K73/X3 1 U;W-4H-t:5>£fflWi 0 ^l@t^ 
T±5fc3!/5XaSllfcITlfflM««12ft»lSbT 

*6±E©*^i^^«5fiit{WW«l'fc 1 * 

^xssttsj: s fc=ff**?miinta«i t fee 

10-' Torr©X£* T?#S» bT=fr 

h- A**8rt?1500 AM b TtflKREL* 
TfMSbfc t Z 5*515V©iS«t«)£©TOp-e^l00 

©waHBfi5fi}tiw&&ttfc. 

ttHMU) 

^mmemmu^msmmmmt b 

TN-(2,4-* U ;W-4-7 3 Ji-7?)H 3 F 

K bT4-(S>->7 / 3?k»-2-y 

?;p-6-(p- -^y g 1 ;i/7 5 / u ;w-4H- v?>m 

20 Wfc. »2HICBtJ:3tjJ9XaHR21lCIlWW 
mffi22&J&ifcbTfr$. lEJlSAHibT, 1,1- tf 
X (4-N, N- F U ;i/ 7 3 / 7 x =.)]/) i/ 9 U <\*rV > 
SJflW0- J Torr©*^*"C#Jfcbfc. ^tCJbfB 
©**8%)mW*$^#$li*lc: 1 
m J: 3 £*ttttffiM£tttm 1 1 t> fclO" 7 Torr 

©A^r*^ b t»?s yemsmn £ 

700A*jfcbfc. S^t i fMW25ibTMglD&^ 
(InlOatX) K-A3ftrn50OABWbT, * 
37 ?£ifr*bfc. C©S^fflR)!H*ttfe«*a5lS<l> 
T?«S6bfctt5. ttl3V©ia««£E©8Ja-C» 
100cd/tf©ttfifB)foWI&nfc. 
(*J6«SJ13) 

^5B^«Bl4©*«««f«aMS«» t b 
ThUX(8-t Fn+v+/ U ;--JW7H^A 
SfflVi, ««38jeimtbT. 2,3,6,7-xh7hF 
U-9-*3-)V-n-**rV-W 5H, llB-(l)^>7t; i 7 
/[6,7,8-ij]-+/Uv>£fe-5^fc 0 »2HKw1-«t 
3 ^^ ; 7XS^21tIT0gl}qtt®22&^bT* 
47 6, IE?LiiAli:bTl 1 l-f X(4-N,N->'FU;l-7 
5 / 7x=;W->i7 p^-y->afflVilO- 7 Torr©JC 
S^*t«bfc 0 ^lc±Sa©*rt8ISKt^*^ 

Hszmmt t feiao- 7 lontDM^xmm b 

T«1KBWHM«B24*500A»riEb&. 
Wffi«ffi25ibTMgIn^(Inl0at»^«^f- 
A#rciH»A»*bT. SRTt#J«bfc. C©* 

?©«^ft«»a*4« , trjiijfeb & t n*. *!; 

5(7 20V©iliSil)E©EMP v P»80cd/iii z ©#feffl%*?5? 
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T2-(p--7.?Wk73 / ;W-3, Z-Vtf-JV-S-'i 
XS^fcIT0aWffli23S»jfcbT*6. ±§B© 

^rftSB^saaBBraHWt* fc 1 t^nram 
* <fc 5 1 1 t> iao- » mrr© 

*S+TT^*bT*«5iS3l6^«H34ft5()OA» 
$bfc. &IC^$ft^aAl36i:bT2-(4 , --tert-7" 
^;i/7 xn;W-5- (4"- K 7 a -JW -1, 3, 
V-^SfflVi, 10" 6 Torr©^^-e300A^b 
fc. MIK, *BMM36&l/TlbIii&ft(Iiil0al 

& t £3, *!jl8V©il8itSiE©M-C*!jl00cd/Di J © 

^^ftft&iriif ©*$iiffi*&ittt*ffl t bT 
4, 4' -v** 9Mk (4" (2, 2-i^7 x rjl/) HrJW h U 7 x 
=;P7S>ftfflV>. #WHB»4:LT, 4-(v-> 
7 J * V » -2- * ? JI/-6- (p-S? * 3\JP7 5 ./ X? 'J 

X»«41fcIT0«W«H2ft»J8bT«>6, JHLtt 
X143 i bTl, 1-tfX (4-N, N-5> I- U ^73/ 7x 
^S/jrnM^^ftfflK 10-'Torr©*a»jili* 

#aw«f>ic i ^x^sn* t^mwHisitt 

ttlt fc <b ('10- ' Torr ©JUS*?;*** LT*« 

Ag36tbT2-(4'-tert-7*^7x-;W-5-(4"-H 
7x~JW-l,3,4-^it-77 , A-;i/£ffll-\ lO" 6 
Torr©*ffi*"P300A**Lfc. WffiW 
35tbTMgIn-&^(Inl0at»&S^t'-Ai*'-e 
1500A?lMbT, at^Sffrfcbfc. H©^©^ 

«HtS<0ia*«fpaiSbfctC:5. *520V©ilgt 
*E©TOm:l!jl00cd/m 2 ©&fi©?S3fc## Sttfc. 
(&JM1S) 

*riwfi3^iw©*«mmatt*m t b-t 
2, 6- vy ?;k2' , 6' -y-\-y9)W7^-* j >%m 

K immmtLX, N,N-(iM, 4-1-7^)3, 
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«22&Jg|«bT*»6, IEaaA123tbTl,l-HX 
(4-N, N- i? h 'J ;l/7 3 / 7 x rjW D *\*V> £ 
fflK lfr 7 Torr©*£3&gra&£bfc. Jfcfc±B 

tlS <k 5 MTttSffrttigtttttt t i {CIO" 7 Torr 

700AjMbfc D Jftftfc. #SII«5tbTMgIn^ 
JO 4(I«10att)«tTFtr-AK*T1500A»d!bT. 

TCWfcb&fciia. »915V©i(tiS«£E©HIfln»tt 

SOcd/tf ©#fi©Bifo&q§&nfc. 

GtiMlT) 

3,9-^'J l/>-^AM>I^7i^jHXfMffl 
K *WB*»Wil/C, 4-(v->7.//^l-»-2- 

* wir-e- (p- * ?^7 s y x -4B- 1: 5 > £ ffl 

i» ^2®C^-fJ;7C^ ; 7XS1S2ll'IT0SBJ 
*«22ft»JdtbT*>&. J£?L&AJl23£bTl,l-H 
X(4-N,N-y h UJV73 / 7x-W O'N+it^ 
SfflV\ 10-'Torr©££&$rC3M5bfc. ^(C± 
EW^l^TOW^^iili^ c 1 
*tl5 J: 5 £#M«fflMK&#tt tth 1 10- 
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